Rapamycin-mediated CD36 translational suppression contributes to alleviation of hepatic steatosis.
Rapamycin, a mammalian target of rapamycin (mTOR)-specific inhibitor, has the effect of anti-lipid deposition on non-alcoholic fatty liver disease (NAFLD), but the mechanisms with which rapamycin alleviates hepatic steatosis are not fully disclosed. CD36 is known to facilitate long-chain fatty acid uptake and contribute to NAFLD progression. Hepatic CD36 expression is closely associated with hepatic steatosis, while mTOR pathway is involved in CD36 translational control. This study was undertaken to investigate whether rapamycin alleviates hepatic steatosis via the inhibition of mTOR pathway-dependent CD36 translation. Human hepatoblastoma HepG2 cells were treated with palmitate and C57BL/6J mice were fed with high fat diet (HFD) to induce hepatic steatosis. Hepatic CD36 protein expression was significantly increased with lipid accumulation in palmitate-treated HepG2 cells or HFD-fed C57BL/6J mice. Rapamycin reduced hepatic steatosis and CD36 protein expression, but it had no influence on CD36 mRNA expression. Rapamycin had no effect on CD36 protein stability, but it significantly decreased CD36 translational efficiency. We further confirmed that rapamycin inhibited the phosphorylation of mTOR and its downstream translational regulators including p70 ribosomal protein S6 kinase (p70S6K), eukaryotic initiation factor 4E-binding protein 1 (4E-BP1), and eukaryotic initiation factor 4E (eIF4E). This study demonstrates that rapamycin inhibits hepatic CD36 translational efficiency through the mTOR pathway, resulting in reduction of CD36 protein expression and alleviation of hepatic steatosis.